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Abstract of JP2002246568 

PROBLEM TO BE SOLVED: To enable the 
reduction of a magnetization inversion current, 
in a magnetic memory device which is 
equipped with a magnetoresistive effect type 
storage element and performs the information 
storage by making use of the inversion of the 
direction of magnetization in the storage 
element. SOLUTION: A pair of magnetic pole 
pieces 6 consisting of soft magnetic material 
having high permeability are juxtaposed so 
that it may be close to the magnetic resistance 
effect type of storage element 1 , and the 
magnetic memory device Is constituted so that 
these paired magnetic pole pieces 6 may be 
excited by the write current flowing in the 
direction roughly orthogonal to its row 
direction. 




1 wm^ '2 T-Ftt 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2002246568&F=0 

BEST AVAILABLE COPY 



1/26/2005 




(i9)B4«if$»/i' (jp) 02) ^ 1^ !^ 1^ ^ ^ (A) {umnua&m»fi 

4#gS2002 -246568 
(P2002-246568A) 
(43)^ilB Vl£14^8^30B(20Q2.8.30) 



(51)Inta' 






r 1 T^ta r Ki^^j 


HO IL 








Gl IC 


11/14 




17 

IS 








11/13 




11/15 




H 0 1 L 43/08 Z 


HO IL 


43/08 




27/10 4 4 7 








Mmst mmm<om9 ol 12 h) 




4»K2O01 -4Q244(P2001 -40244} 


(71)tiiBIA 000002185 














2 ^ 16 Q (2001. 2. 16) 


















jtcft9a;tiK:n:a;n6Te7«35^ vr. 
















(74)^A 100068298 








^± »«t mm 








F^-A($#) SF0S3 FZIO GA05 



(57) 



3 aMJt 




1 BB«7 *S 7-KM 



m^i) msmmsmsmsm^^imji.. mm 

|i^-»©fiBseK-«. ^iS-*r<DiiBffiK-©Myf:*r(6li88 

«>©r* e c i 4!i#»i-r «J5ai»>* 'J mm. 

J: o rafifliS n«> *>©r * S c 1 4#Sit -r -Si* 
g#«%n j&iii£(c J: ^rSiiaid IT'S i>cD-c$i 

it fete. 20 

^1^4 ©t, 1 ra(ciBtg©sa^y ^ >; 
[19*^6] BfftB->Pt©eSK-©M-C. 3!po, buIBIB 

tie * ji^ticaftttttlsj^i^tW 3 n ri » * c i 
i^aiB^JBi ~5©i,>-m*> 1 ]SK:Ba«E©fiamy*i; 

immMl ] BtffB-*f©fi5«i>t©mrfBIB«!^^{Ci5« 

-sri,mmm i ~6©t>rn* 1 3s«:Ett©am>*yj? 

[^^8 1 KriB-»©BS€>^©ia{c«9SiStl»9('F«i 
&aL.-Ct.>-5Ct«:1fmi-r5«^l~7©C>rtl*i 40 

1 JicciBtt©fiasi> * y ^s. 

(^*]a9 ] wsB— *f©s8ffi>4-©ia©J+:^{ci[iBgEffi 

^1 -9©t>T*i*> 1 J®«cfBIS©ffl[^^*yJ6a. 

[fSjRJii 1 1 B(rfB-*t©fiS@n©Mffiffli(cjasiL.r 

KBEiBti^^diES nr C> S C i *!^mi SiS^ 1 

~9 ©i,>-m*> 1 3®tcisi8©iasi>* 'jKa. so 
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1 2 1 «»©t2ie*ir^*5a9:W6*iri»*Ji^ 

■SSBtS«^K:J*ur(iSiJK:BiriB-*f©ia«i>t*iKS 

]a{c§Bis©GS^> >; iss. 

ti»3^iSl3] S»©iBtt^T-*ii9:»^nrt.^SJ8^ 
{c. W»)^'>gBtE^TPI±^wfiB-M©affi>t©'>^© 

I8©?»^^*';^s. 

[nmm 1 4 ] MeesBtt^'fB. m:msMmmm 

1 3i{ciBi£©ja«j'* 'jms. 

mnoM 1 5 ] BtrsBsBti^-^B. h >^jumsi.mn^ 

assR^t?** c i ^isai-r I ~ 1 a ©(r>r 
ti*^ 1 ^{ctBis©aa»y * y^s. 

m>*';sig©SBS:^j£. 

1 7 ] Hja-*f©aaffi>t*}KfiS-r-&xs%fij 

tBIBte^^-OffJ^^tctf^ C i «r«fSii^Slt5^J9 1 6 

iBis©Ba^^ * mmomm^m, 

[ m^m 1 8 ] m§&-it<omm>^^mmri>j:m^ m 
saffiis^^^©0fiS;(c5feSL-^-ctf ^ c t immtiri>nm 
1 6 szi&comMj>t ^ ') SiSfofm^. 

imncm 1 9 ] mm—)Ct<!mmn^m&ri>j:mom 
a-en-en«:l^riai^1t^^^©JgfiS%tf ^ c i ^rititi r 

[3«l?©i*lffl*«IB] 

[000 1 ] 

J:c;f-e©$8jg:&ffi«:i8-ra. 

[0002] 

iaSi^*'JiSS©— ^ib-C. MRAM (Macretic Ran 
dam Access Mamry) tree's (ffisHt. Vanq 

et al..IEEE Trans. Ma<|f». 33(1997). 449^Bg) , MRA 
MB. E^GS^Stn (Giant Magnetoresi stive : GM 
R) h >:^;^ia^ffi^i (runnel Maqnetore 

sistlve: TMR) J?ftmS©IBtSJ8^*fflt>. •e©lBtt 
*^tC*Jl:f *a^k:fr|fiI©iS««:iPJffl L/-Ct!5ffliBtS«:tf ^ 
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[0 00 3] -r^rto^. MRAM-Cti. fStefR-?-*«fS 

fi,»m.nm[ifi f^u^B a)i©sa<b©iS) & k j: -r s 
^{cti'-;. hfm<o roj iaT<!;S*e>tiri»s. * 

fC'iJ^^tJllflH c 4ia^-5fiBi|?4se1fi*^-K:^it-5C i 10 
(0 0 0 4] C©J:5>it»«Sete*ff'>/!:i«>. MRAM 

TMRiS!f*s©ieiS^^Hcftn^r. ffi5{ci«it$-r* 

o, ctie.©35!ll«l«lctlS-r4J:5{c. IB«3R^1*« 
10 00 5] MRAM-C». H2 9{C^-rJ:^ 20 

{c. mmm^mLmicf^^man'i at? i;i5iiig4 i 

[0 006] -e^LT. 17- FiB2*$J:ytt^^» h«3icS£ 

3R^ i©a4a©m:j?rfi)*ijssr-sct{c/j:s. tctc 
^©•c. c©it{c-en-en*iiSEn^mj5K©ffli?f^*5-e 30 

», H3 0tc^n-r<t^rj:r;^f^nY K (S^) fii^fCJ: 
o-C^^aiJK^jjrStia. ^C*J. '7-Ki{i2<!:K'v h 
as <fc*SB5iSS[L-Cl»4©tt. V h y d;;tte(CESnfc 

lfi®:©fEfi^-? 1 ccj*L/-c> ^n-enfi^utc. a^o, s 
!R8<jtcii{fc7En6j©Si£*tf *pjfife«:-r a/c«>-c«. 
s. 

[0007] 

[^W*i^aiLJ:^<l:T-5Sia] L*>t^«r*ie>. MR A 

■5. S*U<«. g21t^^l©a/M»iti=&FtU/clS^. 
*©Fffl*i/M < !&«ieEb@©^i*feJtWL-T:«^-r 

•r-&©-C. iiragK©^t'JH2;u%«lfiSl.J:^i-r-5iH 

03 0K:^r0fcr;^7-D-^ Kftig«. Jl 
t8fiS*jptMn= 1 3nm/CoFe = 2nm/Ru = 
0. 8 n m/C o F e = 2 nm/A I ,0, = 1 nm/C 
oFe = 2nm/Ta = 5nm. F = 0. l3um(Djt 
*y-bJl/T'a«3eS4ifcfc©r*-5Ai. •7-Fie2*jJ:af 50 



4$K 2 0 0 2 - 2 4 6 5 6 8 
4 

[ 0 0 0 8 ] C©J: 9 *:«:f^3&J<iI-S»cfti F 

RAM©jiffl<fc©/c*{e:B. mitm&sm'S:fbi<'ri, 

[0 00 9] tCi-C. fia^»«rfflt,>fcfl6©y*';SS 
gib-CHDD (Hard Disk Drive) ififKifa^tlXi.* 

•Sfcaxc. JS^#©Hc4it?^3-tt-SCi-CC:4lK:3» 

iSbtoi. 't©«oc»ji**3£Ar <,»■&©«. mm^ 

y F (W;?.tf . 1$ft##2 7 7 2 3 6 8#4i«#Ii) © 

^flg*|oj±K:f6^c6Jtc(<». cii«:*ti,r. mram-c 
«. fBta3RT^l©eSIB©Hctt:^*JrajHil,>^Xt. 
H D DK:*JW5fia^Ji{*©H c {Ctk'-tn«. 1/10- 
1/1 0 Oge©ffiKjaS'«:l>, Lfc*io-C. WK'^s' 
FtJ$fiifelE«r*n«. MRAMKfcWiJBHtiSKSifi 
©;*:#^{cM-r4rajatt. +»{Ci!?i*?Jt8-CA4i#il 

[0 0 1 0] -tc-c. WS'^--' fim^itm 

•r-5 c <!:-ciB{b5K®SK©<sjis* pjfiii-r ssarn^* y 
iyf *©S!Ba:«r«*ffi«-r 4 c i «: a r s . 

(0 0 1 1 ] 

*i w -se^ k:^n^©S<fe**'Jffl b r tS«iatt*tT 'J S8»^ 
sisa$*^oi)csai4W*4/p 6 «c s -i*©j»fis>i-*«aH9; 5 

nsiifccc. iIffi-»©fiBE8im3:. ^S-«©8ffli>t 

(0 0 12] *«?litt. ±fBB«J«rafiW«fc«) 
!;B8!)«S©IBttS^«:«^ , ^mSStmf-iC teW ifiBift 

:^©stg«f> JM L -r fif»^«:4f ^ SfSii^ <) ms<o 
5?jS:^-c*o-c. «irsEsBtS^iF-K:)fieL.-cMaa3ns 
-st©iaffiK-*j^^r sxni «(SA ^ i i *>{c . ijib 
H^©«ffi>t*jgja-r*xs». ?sa«^*»o»:»(4 

iSttJlCcifttt© FU > ?-4JKfiRT 4Xgi . iJIB F U > 

(0013] ±iB<»fiX©saM^* yis§*j«fcy:±iB*)i 
©»j§:«ratcj: o-cfien-sfiaM^* yfistc j:4a«. 

-c-jctcfiBiffi^t^afiaT & i . -t© 
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[0 0 14] 

[0015] 5t-r. 1 ©USSOBfiiKfcWS 

MR AM (.m^J^V^) tCOl^TlftWre. 01 

[0016] Bfi©j: o(c, :^tmmvmiriMR 

AMB. «£3feill6l5l«ec. H> i';^t^<Cie3n?cGM 
Rj»l^*?c»TMRja»IIM©fatSSg^-l ^(DriS 
tciB3*ifc'7- K«2i!&«iitrt>4. *L/r. letSSR 20 
^^l ©±:^rK:«. -7- F«2 <!:BSit2X-rS:&[6j«cSCfS 

tr-y h«i3*iiess:3n-ci,>s. */c. tes^^^u*. -t 

[0017] fcAiO. :*3lifi^SS©MRAM'C«. S£3R 
^l^oicfigittW***^ ^ ft-5-*t©«e>t 6 *i^ki9:S n-c 

cn%-S*©ia®>1-6B. •€-©TfflPJ*5IBtg^^ 1 ±® 30 
tciS8f-r«J:5«:iB3lT,-Cl>S, ^jr*s. t-^ hill 3 4s J: 
o«-*f®ia®M-6«. *©«fiS±. fiSfefi8W©l8»:*iai 
BS^36i^*<«t*J:^{c. -€-©BIR:iEri^ (Htp©±T56r 
1*1) ©^€:ae&K:M§|-r5Ci*SpIfitT?*»5, SJ»:*r 

isi©Tjis«;*:#<ssiii-. ais-rsi^cc. mwmn 

[0 0 1 8 ] C©J:^K:«t)sR3n/cMRAM-CB. t^ty 

©rsj^cciaft^na (ia*©^EPMi*jJ:?/5^EnM2# 
m) . -eo/ci*. fcfs' h®3*>e.^*-rsaiiKias!i«. 
Si,>tcafeig:3n)te-S*©fiBESK-6rt*jSiiKr5. -tt 
■c. -*f©iKfiB>t6 ©laitjg^ 1 (cifi«-r«»(W©^ 

i. c*x«:*f|fij^^ffliI©igSB (WT. C©gl5»4 FA-, 
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[00 19] b^tAJ^r. c©J:^«:SBE«*i^*^SSB 
m tf 7 a > f rf&mic. Sii&m^ 1 «rEg 

<!:*iplfil«:/3:a©-c. fiStt;^?:m*3i*^Jt»J&^J:0<> 

[0020] ^Xk:. :4:^?g©lg2 ©llifi©J^S8Ktet:ta 
MRAM{c-:)t,»TlttqB-rS- SI2«. *»?B{c«g4aiSl 
^^e: *JilS©92©|li&©^.fS{cJ<}(-f ■&#8td«;«:SS0© 
fiWE094^rglSC@r*S. CCVit. ±i£Ltc 

m 1 fi!^fti©jg,ei©4ia^©*48ttBB^« hott 

[002 1 ] BI09©<I: 9(C. ^^i^SISSgjS-CStQ^r^MR 
AM-CB. Sl<C^J6©J^l!S©ti^iJt^Si. — *f© 

iafiyt6©ffl©fv h«i3*ijsi3n-c*j»5. ^©f^"!) 
6— ?*©i8e>T-6iti«sna3n-5J:'5cc^o-ci,>-5. -e© 

[0 02 2] C©J:^«C«fiR3n/tMRAM{CtJl,>-C 

:?'jafi5«:iett^^l«:ffig-rsciCCJ:-3-C. #SCcS6 
iiasa-ciatiSR^ 1 K:*$»*«{k:&|ql*S«K3-&fi4 J: 

[0023] -XliC^ *^B^©lpr3 o:^ifi©J^!iSK*JWS 
MRAMJC-^t^rtfiWr*. laSB. *»?8K:t64«« 

> * 'J iia©» 3 ©si*s©j^.®fc*jwi#»a«)'&:sg|j© 

[0024] BI09©J:^<C. :^mtmi&vmm-r i>MR 
AM-CB. ijat^(C#ll3n;fi:t^7 hlBIS' im^x*s 
K) . -e©tr t» hi^3 ' (c*jl:f 6#lel«t''C^J: 0 «>-:^©IBiI 
3)1— ^©ia@>i-6©N(cfi^g^SJ:'^(c. Slffi@)t64tf 

h^3' *S6*i-6«l?ji*®ifcK:J:or. -S*©l»B>i- 
6 *siaja 3 n S J: ^ (c T I, > 4 . 
[0025] c©J:^Cc:«|j5S3lifcMRAMK:*j«,>r 

tvhili3' K:»#ji*liSS*iiKtl.2)<!:. -St©fiS 

@>t 6 ©ra*-e©56c;f:^i«o <!: asa^^-r -st^isitcs^ ii* 
ffKj:-,r-it©a«i>i-6*Jas83n. ««e>t8«rti 



(5) 
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[0 026] L^^, 4:|li&^^(DMRAMr». tf? 

i©«=i-<>»KDii->Sin*i r5j r*>aig^«: 

». ia3 0=Srm'-CSiqgL/£:Se3leO^O^iaCIS«lRS. 

< . mfiir 1 / 3 tar. mas:^-c i / 1 o jwt^ i> 

[0027] :;X{C. :*:»^©^4 (DSDteOJf^.®«CfcW* 

1^ 1 --IS 3 <omMo:>m&ii (DtBS.^.o»«3i§ii-r ^ «> <d 

[0028] HmJt'^tC. ^HffiJf^JiS-CittM-r-SMR 
AMrii. ll3CDlSMl<OJ15SiO«^0cmT. -ji*C[>JK 

©KiKiJ*i{< ^c^rti^). 30 
[0 02 9] CCDJ:-5{CfiJfi)cSnfcMRAMT?«> 

♦ :?'jfi«5<offflH*««< <c-5ri»«©-c. ^oysmicsk 
g|J7«:J:orJ:0-®fiBtm*s»'*'L^<«c^.©-c. ih 

[0 0 3 0] tji%s, i£>t* Lfe7P>h 

!£«SW^S: < . «^iltft2tt^^- 1 *S7 o > m^i- 9 ^ifi€l 40 

[0 03 1 ]*it. J:»)— gEam*mtti3t^S:fci«>©# 
eil/trii. ;^a- F8B7=&SW5«Ji-tc«>. JlilTtcjS 

[0032] mx.\t. vu>v^^'j 7jg^{ciete^^ 
•r tit*. -wofiBifiyt 6 *iBS3 ©?«*jgfist- s c t tc 
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s. 

[003 3] */c. mtf , 7 a> h 4^1. ^/ia^tcsa 
«>s;v>ea«]mm«ss (bs> ^^o/tiDcsst^t^ff^'^^s 

r«J:^>«cr«. ccDJc^KTtitf. fiBffi)t6{c*jW4 

le^^^ 1 (M©^ia^cr)fiswnamffia*sig < tt so 

[ 0 0 3 4 ] 3 e.(c. ijffit/jfcM 1 ~S4 ©SIJS©}^® 

fcAfU Sri-^4©ieii6®flJffiritt9!b:teJ:^K. SB 
i*«7a>h=<f-t.v 7-©M-:&{cfig 1/ m 

ffiM-e ©3K«*i*«K«stc«t*. 

[0 03 5] icsr. *BJiM»-C«. «±©J:5Ajc- 
>ct©e@K-6««i^. critic J: om'&%4>3-if-&«t 
«E4. r«as»)S'>'7 Fj if*^«t©i^4. rwBi 

Fiaffil©«tfi)t*WL-Cl»4*>^»r*-S. r&to^. 
06 ©*^?i9K:»5BBsay *y i^giHRW^caSIB-^ v 
Ki©«<ffimJt«^&«s:0K:n^-rj:5«:. im:«risj 

L/. tr,»nB3' *fifen5m«E*«fiae>7-6 4!afiar.5© 
Kffli^^n. cti^«:j:-,Tf6te^^i©ia<i:s«gaip 

«. S]K©a®:fiF|Sj (06 (a) *©z:ei6j) *s. -« 

wajfe-^^' K8c*iWiaB:»iei (se (b) «t>©y^r 

[0 03 6] C©J:^«:«l^®^5» F«. vFi;i»;^ 
t«tciB34iytSfBtiJR^ 1 {c«L-Cffl8|{cffii9:tTfc J: 

so^^tae^^ 1 i^±-c-^*©fiae>t6 ©5 *i 
©— :;^*^^ffl'rntf. MRAM©iS?ge^b*sssK«cs 

07-81 0». *»l8tC»41«Sl>* 

'J *|g©85[BS«^flI?:^i^1>-^S-C* 

[003 7] w^tf. 07{c5^-rwc». po^^ie^ 
3R^ 1 K±©ratc-o©iafi5;te o/piaw entfc^ 
•r. -e©fias>t6*^»3^5fatt^^ii^±-c^^fflL.r 
t,»i. -€-©/c*. mffi>t6©McX:^[S){ctewsji$«, 
iBtf«T-l©Ffii©l~2<SeKi/jO. *fcfiaiffiK-6 
©rapg (=^1-9 fciBii;< Fffl©i~2flgfigiJQ: 

sccfflsfltcaiMW®'^-^ F*iBar*j©^{ci:b'<-c. s 
sae^'f 1 ©Ksss^rffis&s c ttn^nt ui. 
[0038]$^, &3Bts»R'P 1 omiciSLsr imm>^ 



(6) 
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KiL-ctati-r-scitcj:*). mmm^ Komifms. 
[oo39]a8©m. miciritmiimuiicm*)^ lo 
a 7 ccn^-rwo^fc ^ 1 ifi^mm^e © 

F«r«J«-r-6©Tt3:ft<. •7- Hll2{C<J:0«®59e 20 

( 0 0 4 0 ] * /c, latss^^ 1 ». mmm^ f©7 
n> ^^t/ffldSfctJAyf ^f^'!7:/^IJ©l»•rtl*»— 
?^©*H:i5SL/-cg^3*^ri,>s©■CB^c< , 09{c^-r 

^{Cj^LTESnrtiTfcJ:!,*. C<Dm^iCit. 1318 

1 *i»-rn*»— :^©fflij©*{ci2LfcJiS^{cJt'><-c. 

MR AM© 9^ ■:rmm»>fc*)(DiimmMi: 2 fiStC-T-S C 

^I'^Hfltfli^^i-rsissfSM's .y K©±T^n^n{cs 30 

[0 04 1 ] -XK.. m±©j:^^tfi}fiji©MRAM©S!jt 
AM (ll3©SISfe©JgSStcteCfS«fi£. H3#M) ©S! 

e:^rffi*«^K:^if-citt?«-rs. a 1 1 ~2 7 «. 3js:#6?« 
tc^ssssij** ";igg©sui*a©-#iffl*^^^Bi 

"C*S. 40 

(00423 ±^bfcJ:^{C;^ff WgS«;t»(5j03a**i 

©?i5skk:*/ct-c«, -ecBijei^io-c. etfti©:^* 
4*}BfiJo. ■e©as?7i'@ffi4±tcjagai^fc'7- 

KiS2*Jg(SL, -e-©-?- KiS2±K:GMR?a)SS*/c 

»TMR3a)^©gete«^^l^:Ji5fiSL/. -€-©ietf.s^^ 1 

i3e*©iS^i.BSBi»«:ffiLtfJ:i»/c2e>. cccB 
*©siw%««fr«. so 
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[0 04 3] *©a«. mi ItCmri^tC. 
5©±{Ciffi«a® (fc/cL^STn) ^/hL-CfcSattHl 1 

1 1 ifC«. WiltfF e-S i . F e-A 1 . Fe- 
S i - A 1 . N i F elf©^i««tt*tf4v Mn Zn 7 
*^-fF. CuZn7*^-fF. NiZn7*5-fF. 

cuZnMg7x9-< ^^©i*g^^bB5^}c^»14«^4. co 

-(Fe. Ni. Mn)-(Si. B. Zr. Nb. T 
i > ^©T*J^:7T;^$)c^Stt*^^4«^«^»^►C^*^#it6 

[0 044 ] T^WS^® 1 2©lM|-r.5<i:. -e©±K- 
l«ti"J3>H45 0 0AJeLh(c««SfiS-l*fc». cn 

3«Jg^-r*, -eur. C©xt»g^v;^5' 1 3 4fflt» 
T. DclSltlSl lisiiVTiV^tmi 2{c««©hu> 

c©<tt©hP>?-i4©gi3B. fiaffi>i-6©®ia«:!i:> 

[0 04 5] h 1 4©J&fi)jatt. ai3{Cn^-rJ: 

Siifefc. ■€-©^fb>'j3>® 1 5«:*fb-cs:firt4:?' 
vXvi-^^Vii'ifeife-rcitciO. 014fc^-rJ:^ 
F 1 4©fiffi^©s^bs^ y 3 1 5 

0, -e-©T.'l'5:*-®I 6*ii^a/£l-)-FU>?l 4©S 

ssp^jjc^as-a-s. cntisifiiK:. hi 7{c5^tj:^ 
tc. ^tti^tSA 1 la 1 7 4;^-'<v3»tt*;fc«^ f 

d^^tT'^ C iK J:») . -ecA 1 Jl 1 7 ;&ii;>SS)^t:f F u 
>^1 4©JS0DSB^>K:JSaS<*S. C©i'>&r^U5:^ 
Hi 6 <t A 1 B 1 7 i **n^*l3iHaH-r S C i tc J: 
or. FU>9^1 4rtK:«. ?Stt3^^l'**}gfiE3n*C 

[0046] ji^t^n )i^<oBmi.a. m&ic. mi 9 (c 
TK-ri^tc. {b^^«?**m^-cMbi^y=i>jii 84 

SM R A M)(K0fiK 3 
[0047] JScte. #-^i«:*ffllB«<*4r*«IS{5S 
■^f F*{i*r«fiJE$n/tMRAM (ffri©ie5S©»s 
KtewsfltRS. Si#M) «:-pi»-c«. T^ws^^aie 

iA mi 7i©3iSffl®«rtftor«:. a2 0{Cin-rJ: 

^ec. Fu>^i 4i*i«c^-©A liai 7«mr'SJ; 

MOUS^-^ F«r<eit.TWsK3n:ri:MRAM (m2C:^Sfe 
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[0 04 8] *yt. faKm^=•l©aJ»{cJ:•J-B^»^'& 

Sti^fCj*. H2 2. 23. 24Kn^rJ:9(C. hW> 

^1 4rt(^:T;^s:^® 1 6*/c»a i^i 7i:m.m-ri> 

J:*), fiyif^i-y zf&mi^mfim 1 9 vfms-i C 

[0049] 3 etc, tett^-f 1 ©gft0-{C J: *) -mWiM 

^fS.imr,fc^mmimimr?>m^t,c\t. 025. 

2 6. 2 7 Ktt^-T J; ^ cc. •b>;^i^5©±K:©;iai4Jg 1 

6814112 0%Slifn« J: cmcj:0. J8©M-6© 
5^*«B sS2 0 fr-5>C<!;*i-C#. F 
©=1? 1. ^ :/ififi!rr©a^«: J: ») *«f>3 C <!;**-C* i 

( 0 0 5 0 ] ±aU/cMR AM©S83t7&ffi-C{i. 

l>-rn©«^«>. IBltSR^ 1 ©J^fiK%«i®l8S'^ K© 

9 K©JBfi£*ieffiSR^ 1 ©JKrSJ: 0 fcifetTSti^ttT 
!> J: ^> «c t r «> it*. iHtesR^ 1 *5fetf 3 

«. ia7(Cm-rJ:^^£»fi£©MRAMW#^n4. ffilS 

f K =S:5tff 3 -tt/ciS^K: 0 8 CC^T J: ^ 
^©MRAM*«»6n.5. ISfSfS^'^--' K©je^©H5a 

[0051] 

[ifeM©3a)m] iiLticmmLtcjz'nc. 2js^M©sam^ 

*yi6ais<tCJf*©»ja5Enffi«:j:ntf. SRT8|J»©K/S 

mtfi^oi. tt£t>%, getS3){^©fiBMb*ifii©siE«:ii:. 

«»y * 'J Kg©mRm^fiS. i8ia«Jfi814lfiJ±?¥<t i,» 
-5fcSS!»*«»6*a«. *fc. iBlSSR-7-©J8/Mfc«c^^o-r: 

ifc'v^&e^kjsjsfiawtc^fu-c. siM^H'v-^ K©;^^r 
-;^ffi|/^r»IeT*c^*loIfie^c^c^). iaay*y$sg 

fiSfc te w S!RF®a<)<3:sgp©«eS0!i*7jT-r^iC0-c* s. 

[ Bl 2 ] 3|c%^(C»«SS^> % <; ^©m 2 ©USS©^ 
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[H4 ] }Stt3-f;w©»->««bS*ji*S«tia«©K 
[laS] ;$:%qQ(c^^]8m^'&';^S©Si(4C[^t&©0 

[06] :^^K.%hmm.^'i:')tmt-mmts.mm^ 

V F <>:©#e)c9l«tb«^^«^IS|t:^^ >} . ( a ) \Ami, 

^ * y «B©«!a«*s^^0. ( b ) \mm^ v k©« 

[07] ^%^(c^'&«9l^y«*;i^©mBS«fi£M«^ 
[08] :4:%qQ(ci%6«B$n>%>;$^©ilBg«/iSm^ 

•r^sts (-^©2) -c**. 
[09] *iewK:«fesia«^*ys?Jt©ftiBiSfl»<s0>i*^ 
twm (*©3) 

[0101 *^i«tcfi&5fia»^*!;iia©ii«««jisw« 
TT^-t^mm <-e©4 ) r**. 

[011] ^immum 1 ©^©^SSCC4a(:f 

«;«a©siii*a©-#i«*s^-re^H (-e©: > -c* 

[012] :f:»QI©Sr 1 ©lltt©^<8(C4s(:f •SOSm^'t 

•;iga©«ji:«ra©-*W*m-i-^0 (*©2) -c* 

•5. 

[013] :4:%Q^©^ 1 ©^©^JSCC^iCf 
[014] *a?B©ll 1 ©ID5S©JgjS{c*jW4Wa>* 

•;$gg©«ji:^ra©-#w%3^r«6a:0 <*©4) -c* 

[015] 2t:^gi©0 1 ©||;te©i^®(CiBW^,fiam-rf-t 

';»a©S!Ji^rffi©-*iH«:^r«s:0 (*©5> 
s, 

[016] 4:^^©m 1 (Dm&ommK.isirt^mm.^'f: 
'JKS©»j§55ra©— *llB*^-r«aC0 (*©6) T?* 

[017] :^^m<om 1 ©ie6s©?i^fii(c*jw^ia»^* 
';sis©»Ji*ft©-#ii*5^r«iC0 (*©? > 

[018] ^^^©m 1 <omm<omisv:is»im»j"f: 
';iia©i!|ji*jft©-#je*m-r^0 (*©8 ) -r* 

[019] /f:%^©iir 1 <oms&<oB^ic*sifi>msi.j"f: 
'jmsomm^mo-^mini-rw^ (^©g > -c* 
a, 

[02 0 ] ^mm<om2<omm<DmBic$siii,mnj"f: 

[02 1] *S9g©m3©^©?&fi9{CfcW4lBa^* 
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(S2 4 ] ^^m<om2<ommo)BfSiic*s»i>m^'f: 

[ H 2 5 ] 3t:«?l30^ 1 0^<mmiC*s» Sfi8»^ 
[H2 6 ] *l6l«©»2®3ISS©jgSSec*jt:»saastx* 
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mm^mjm (-e© i ) -c**, 
mim-ri^m (•e©2) -c**. 

[t?-^©ltt??] 

l - IBttSR^. 2-r7~\rm. 3. 3' • -l^-y US. 6 

U>^. le-TJVii-m. 17-AlJS. 19 "ttM 
ttS. 2 0 " iSBsS 




[04] [07] 
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[014] CB15] [016] 
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